Optical imaging of transferrin targeted PEI/DNA complexes in living subjects.
Noninvasive optical bioluminescence imaging systems are important tools for evaluating gene expression in vivo for study of individual and temporal variation in a living animal. In this report, we demonstrate that expression of the firefly luciferase reporter gene (fl) delivered by transferrin (Tf) targeted polyethylenimine (PEI) complexes with, or without, poly(ethylene glycol) (PEG) modifications can be imaged in living A/J mice bearing N2A tumors using a cooled charged coupled device (CCD) camera. Tf-PEI-PEG, Tf-PEI, and PEI (positive control) complexes were tail-vein injected and mice were imaged at 5, 24, 48, and 72 h after complex injection. After imaging, the organs were analyzed ex vivo for firefly luciferase protein (FL) activity. The Tf and PEG modified formulations show significantly (P<0.05) higher FL activity in vivo and ex vivo at the tumor as compared to other organs, including the lungs (a site of high expression with PEI, the positive control). Furthermore, the in vivo bioluminescent signal correlated well (R(2)=0.83) with ex vivo FL activity. These data support that noninvasive imaging of fl reporter expression can be used to monitor the specificity of Tf-PEI and Tf-PEI-PEG polyplex targeting of N2A tumors in A/J mice.